Introduction
Electromagnetic Tracking Systems (EMTS) enable navigation without a line-of-sight. Therefore, those systems are widely used in military and medical applications as well as in kinematic studies. In the medical domain, EMTS are often integrated into flexible surgery devices, e.g. endoscopes or catheters, enabling the tracking of those devices without an additional imaging modality. In this paper we present an experimental setup for tracking a guidewire with a diameter of 0.46 mm in a neurovascular intervention.
Methods
A phantom study was performed as a proof of concept for the application of the EMTS in minimally invasive neurovascular interventions. A 0.3 mm sensing coil (NDI) was attached to the guidewire (NiTVu, AngioDynamics) by an ultra thin heat shrink tubing. The position of the sensing coil was measured using the experimental setup of the EMTS containing 8 emitting coils, a measuring board (NI 6221) and an amplifier for the emitting coils. The algorithm for the estimation of the sensor's position and orientation was implemented in Matlab. For the registration of the EMTS's coordinate system with the previously acquired CT images (Artis zeego, Siemens) of the aortic arc phantom we utilized a registration panel comprising of 5 X-ray markers and two 5DOF sensing coils (CAPPA). The position of the sensing coil was presented together with cross-sectional images of the phantom using 3D Slicer.
Results
We positioned the guidewire under control of the EMTS into the right common carotid artery without using additional X-ray fluoroscopy.
Conclusion
The performed experiment has shown the principal applicability of the EMTS technology for neurovascular interventions. The application of EMTS enables a fast catheterisation and a reduction of X-ray dose and contrast agent.
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